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Non-Uniform Fusing Lamps Irradiance Delivery
to Improve Uniformity of Mechanical Part Properties

Abstract: By varying the distance of a reflector from a fusing lamp, the energy delivered
from the front and rear portions of a fusing lamp arrangement can be equalized over the
entire area of a build platform.
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This disclosure relates to the field of additive manufacturing.
A technique is disclosed that increases the energy delivered from the front and rear
portions of a fusing lamp arrangement to compensate for differences in energy applied to
various regions of a build platform.
Some additive manufacturing systems fabricate parts from a 3D build platform
containing powdered material. In some such systems, fusing lamps selectively fuse
regions of powder corresponding to the object(s) being fabricated. In some cases, the
regions to be fused are first printed, layer by layer, with a liquid that causes those regions
to be subsequently fused.
However, in some cases parts formed in certain border regions of the build bed, such as
for example the front and/ir rear edges of the printable area, those parts has worse
mechanical properties than others that are in different areas of the bed. This can make
those parts unsuitable for use. Avoiding use of those areas of the bed adversely increases
the cost per part.
In some cases, the deficiency of mechanical properties is due to a lack of energy being
applied in the edge regions of the build platform. This may result from the re-radiation
effect from fusing lamps. Fusing lamps power reflects on white powder, generating extra
energy at the middle of the platform relative to the front and rear regions.
According to the present disclosure, and as understood with reference to the Figure, a
fusing lamp arrangement 5 (also seen in cross-section view 7) is designed to take
differences in re-radiation amplification into account. Rather than making the energy
delivery from the fusing lamps 10 uniform across the build platform, they are designed to
deliver relatively more energy in the front and/or rear zones, in order to ensure that the
effective energy delivered to the powder is uniform.
A stack 20 of ceramic reflectors 42-48 is assembled in a specific working distance. To
guarantee the appropriate energy distribution along the front-rear axis of the build
platform, the lamp arrangement 5 has a segmented coiling. The reflector height, relative
to the lamp 10, is varied along the span of the lamp arrangement 5 in order to concentrate
a higher amount of energy along the front and/or rear regions of the build platform so as
to compensate the energy amplification produced by the re-radiation.
Along the span of the lamp arrangement 5, the reflectors are positioned such that the
reflectors 48 at the center of the span are positioned some millimeters further away from
the lamp 10 than are the reflectors at the end of the span 42. Intermediate reflectors 44,
46 are positioned at an increasing distance from the lamp 10 the closer they are to the
center of the span. Positioning the reflectors further away from the lamp 10 makes the
energy delivery slightly less efficient and thus decreases the energy density on the central
part of the span. In addition, by moving the reflectors away, the amount of re-radiation
also decreases. Contrarily, at the edges of the lamp arrangement 5, the reflectors are
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placed at the original working distance from the lamp 10 in order to maximize energy
delivery. The effect is to decrease the direct radiation coming from the lamp arrangement
5, creating a soft valley in the central region while maintaining the power on the edge
region(s):
The disclosed technique advantageously improves printable area uniformity within the
build platform and thus improve the mechanical properties of fabricated parts. It also
allows fabrication of high-quality parts even at the edges of the build platform.

Disclosed by Vanesa Fal, Arnau Codina, Ferran Esquius, and Ismael
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